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(57) ABSTRACT 

A dry powder inhaler including a housing having a mouth 
piece and a delivery passageway connected to the mouth 
piece, a magazine positioned within the housing and includ 
ing a plurality of reservoirs for holding doses of dry powder, 
and wherein the magazine is movable within the housing so 
that the reservoirs are sequentially positioned within the 
delivery passageway of the housing upon movement of the 
magazine, a cover connected to the housing and movable to 
open and close the mouthpiece of the housing, and a rake 
connected to the cover, extending into the housing and 
engageable with the magazine so that, upon the cover being 
moved to open the mouthpiece, the rake moves the magazine 
and causes one of the reservoirs of the magazine to be 
positioned within the delivery passageway. 
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PRE-METERED DOSE MAGAZINE FOR DRY 
POWDER INHALER 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] The present application claims priority of United 
Kingdom Patent Application No. 03038700, ?led on Feb. 
20, 2003. 

FIELD OF THE DISCLOSURE 

[0002] The present disclosure relates to a dry poWder 
inhaler for administering dry poWder medicament to a 
patient. More particularly, the present disclosure relates to a 
magazine having a plurality of individually separated, pre 
metered doses for a breath-actuated dry poWder inhaler and 
a method for providing pre-metered doses of dry poWder 
medicament for inhalation by a patient. 

BACKGROUND OF THE DISCLOSURE 

[0003] Metered dose medicament inhalers are Well knoWn 
for dispensing medicament to the lungs of a patient. In most 
cases, the inhalers include a reservoir containing dry poWder 
medicament in bulk form, and means for metering the 
medicament from the reservoir in discrete amounts for 
inhalation by a patient. 

[0004] For example, US. Pat. No. 5,503,144, Which is 
assigned to the assignee of the present disclosure shoWs a 
breath-actuated dry-poWder inhaler having a medicament 
reservoir. The reservoir contains dry poWder medicament in 
bulk form, and the inhaler includes a metering chamber for 
removal of the poWdered medicament from the reservoir in 
discrete amounts. The inhaler also includes an air inlet for 
entraining the removed poWdered medicament through a 
mouthpiece upon patient inhalation. The reservoir and 
metering chamber of the inhaler shoWn by US. Pat. No. 
5,503,144 properly function to dispense discrete amounts of 
poWdered medicament to a patient. 

[0005] US. Pat. No. 6,655,381, Which is assigned to the 
assignee of the present disclosure shoWs a pre-metered dose 
assembly for consistently supplying precise doses of medi 
cament for a dry poWder inhaler. The assembly includes a 
cap de?ning a dry poWder delivery passageWay and a 
magaZine including a plurality of separate reservoirs for 
holding pre-metered doses of dry poWder. The cap is mov 
able With respect to the magaZine for sequentially position 
ing the reservoirs Within the delivery passageWay of the cap. 
A breath-induced loW pressure through the dry poWder 
delivery passageWay of the assembly entrains dry poWder 
from the reservoir positioned in the passageWay for inhala 
tion by a patient using the inhaler. Providing the poWdered 
medicament in pre-metered doses further ensures that the 
medicament is consistently dispensed to a patient in precise 
doses. 

[0006] What is still desired is a neW and improved dry 
poWder inhaler for administering dry poWder medicament to 
a patient. The dry poWder inhaler Will also preferably 
include a magaZine having a plurality of individually sepa 
rated and sealed, pre-metered doses and mechanisms for 
advancing the magaZine during use and for deploying the 
doses from the magaZine for inhalation by a patient using the 
inhaler. 
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SUMMARY OF THE DISCLOSURE 

[0007] The present disclosure provides a dry poWder 
inhaler including a housing having a mouthpiece and a 
delivery passageWay connected to the mouthpiece, a maga 
Zine positioned Within the housing and including a plurality 
of reservoirs for holding doses of dry poWder, and Wherein 
the magaZine is movable Within the housing so that the 
reservoirs are sequentially positioned Within the delivery 
passageWay of the housing upon movement of the magaZine, 
a cover connected to the housing and movable to open and 
close the mouthpiece of the housing, and a rake connected 
to the cover, extending into the housing and engageable With 
the magaZine so that, upon the cover being moved to open 
the mouthpiece, the rake moves the magaZine and causes 
one of the reservoirs of the magaZine to be positioned Within 
the delivery passageWay. 

[0008] Further features and advantages of the presently 
disclosed pre-metered dose magaZine and method for pro 
viding pre-metered doses Will become more readily apparent 
to those having ordinary skill in the art to Which the present 
disclosure relates from the folloWing detailed description 
and attached draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] So that those having ordinary skill in the art Will 
more readily understand hoW to construct a pre-metered 
dose magaZine and dry poWder inhaler in accordance With 
the present disclosure, exemplary embodiments are 
described in detail beloW With reference to the draWing 
?gures Wherein: 

[0010] FIG. 1 is a side and top isometric vieW of an 
exemplary embodiment of a dry poWder inhaler according to 
the present disclosure including a housing having a mouth 
piece cover shoWn in a closed position; 

[0011] FIG. 2 is a front and top isometric vieW of the 
inhaler of FIG. 1, With the mouthpiece cover shoWn in an 
opened position to expose a mouthpiece of the inhaler; 

[0012] FIG. 3 is a bottom plan vieW ofa upper portion of 
the housing of the inhaler of FIG. 1; 

[0013] FIG. 4 is a top plan vieW of a loWer portion of the 
housing of the inhaler of FIG. 1; 

[0014] FIG. 5 is a top plan vieW of a dose magaZine of the 
inhaler of FIG. 1; 

[0015] FIG. 6 is a side elevation vieW of the dose maga 
Zine of the inhaler of FIG. 1; 

[0016] FIG. 7 is a top plan vieW of a cup-like base of a 
de-agglomerator of the inhaler of FIG. 1; 

[0017] FIG. 8 is a bottom isometric vieW of a top piece of 
the de-agglomerator of the inhaler of FIG. 1; 

[0018] FIG. 9 is a side elevation vieW of the cup-like base 
of the de-agglomerator of the inhaler of FIG. 1; 

[0019] FIG. 10 is a top plan vieW of the mouthpiece cover 
of the inhaler of FIG. 1, shoWing a magaZine advancement 
rake pivotally extending from the cover; 

[0020] FIG. 11 is a side elevation vieW of the mouthpiece 
cover and advancement rake of the inhaler of FIG. 1; 
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[0021] FIG. 12 is a top plan vieW of an exemplary 
embodiment of a dose magazine constructed in accordance 
With the present disclosure; 

[0022] FIG. 13 is a sectional vieW of the dose magazine 
taken along line 13-13 of FIG. 12; 

[0023] FIG. 14 is a top plan vieW of the dose magaZine of 
FIG. 12, shoWn With an upper foil layer removed; 

[0024] FIG. 15 is a top plan vieW of another exemplary 
embodiment of a dose magaZine constructed in accordance 
With the present disclosure; 

[0025] FIG. 16 is a sectional vieW of the dose magaZine 
taken along line 16-16 of FIG. 15; 

[0026] FIG. 17 is a top plan vieW of an additional exem 
plary embodiment of a dose magaZine constructed in accor 
dance With the present disclosure; 

[0027] FIG. 18 is a sectional vieW of the dose magaZine 
taken along line 18-18 of FIG. 17; 

[0028] FIG. 19 is a top perspective vieW of a portion of a 
further exemplary embodiment of a dose magaZine con 
structed in accordance With the present disclosure, and 
including a foil removal mechanism; 

[0029] FIG. 20 is a top plan vieW of a further exemplary 
embodiment of a dose magaZine constructed in accordance 
With the present disclosure; 

[0030] FIG. 21 is a sectional vieW of the dose magaZine 
taken along line 21-21 of FIG. 20, shoWing a deployable 
medicament piston of the dose magaZine; 

[0031] FIG. 22 is a sectional vieW of exemplary embodi 
ments of a dose magaZine, a medicament piston, and an 
actuator, Which is shoWn deploying the piston, all con 
structed in accordance With the present disclosure; 

[0032] FIG. 23 is a perspective vieW of the actuator of 
FIG. 22; 

[0033] FIG. 24 is a side perspective vieW of additional 
exemplary embodiments of a dose magaZine, a mouthpiece 
cover and an actuator, all constructed in accordance With the 
present disclosure, and Wherein the actuator is adapted to 
cause a medicament piston to be deployed from the maga 
Zine upon the mouthpiece cover being opened; 

[0034] FIG. 25 is a front perspective vieW of the dose 
magaZine, the mouthpiece cover and the actuator of FIG. 
24; 

[0035] FIG. 26 is a sectional vieW of a further exemplary 
embodiment of a dose magaZine, a medicament piston, and 
an actuator shoWn deploying the piston, all constructed in 
accordance With the present disclosure; 

[0036] FIGS. 27 through 30 are side vieWs of various 
exemplary embodiments of medicament pistons constructed 
in accordance With the present disclosure; 

[0037] FIG. 31 is a side elevation vieW of another exem 
plary embodiment of a medicament piston constructed in 
accordance With the present disclosure; 

[0038] FIG. 32 is a top plan vieW of the medicament 
piston of FIG. 31; 
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[0039] FIG. 33 is a side elevation vieW of an additional 
exemplary embodiment of a medicament piston constructed 
in accordance With the present disclosure; 

[0040] FIG. 34 is a top plan vieW of the medicament 
piston of FIG. 33; 

[0041] FIG. 35 is a side elevation vieW of another exem 
plary embodiment of a medicament piston constructed in 
accordance With the present disclosure; 

[0042] FIG. 36 is a top plan vieW of the medicament 
piston of FIG. 35. 

[0043] FIG. 37 is a side elevation vieW of an additional 
exemplary embodiment of a medicament piston constructed 
in accordance With the present disclosure; 

[0044] FIG. 38 is a top plan vieW of the medicament 
piston of FIG. 37; 

[0045] FIG. 39 is a top perspective vieW of a further 
exemplary embodiment of a dose magaZine constructed in 
accordance With the present disclosure; 

[0046] FIG. 40 is a side elevation vieW of exemplary 
embodiments of a dose magaZine, an actuator for causing 
deployment of a medicament piston from the magaZine, and 
an adjustment mechanism for adjusting the magnitude of 
deployment produced by the actuator, all constructed in 
accordance With the present disclosure; 

[0047] FIG. 41 is a top plan vieW of a further exemplary 
embodiment of a dose magaZine constructed in accordance 
With the present disclosure and including sets of deployable 
medicament pistons; 

[0048] FIG. 42 is a side perspective vieW of a portion of 
the dose magaZine of FIG. 41, Wherein a set of the medi 
cament pistons is shoWn deployed, or extended upWardly, 
from a top surface of the magaZine; 

[0049] FIG. 43 is a side elevation vieW of a portion of the 
dose magaZine of FIG. 41, shoWing a set of actuators for 
causing deployment of a set of the medicament pistons from 
the magaZine, and Wherein the actuators can be manipulated 
as desired to cause one or more of the pistons to be deployed; 

[0050] FIG. 44 is an end elevation vieW of a portion of the 
dose magaZine of FIG. 41, shoWing the set of actuators, 
Wherein tWo out of four of the actuators have been manipu 
lated to cause deployment of pistons; 

[0051] FIG. 45 is a top and side perspective vieW of a 
further exemplary embodiment of a dose magaZine con 
structed in accordance With the present disclosure and 
including bores for receiving deployable medicament pis 
tons, and Wherein the bores extend radially With respect to 
an axis of the magaZine; 

[0052] FIG. 46 is a sectional vieW of one of the bores of 
the dose magaZine of FIG. 45; 

[0053] FIG. 47 is a top and side perspective vieW of 
another exemplary embodiment of a dose magaZine con 
structed in accordance With the present disclosure and 
including bores for receiving deployable medicament pis 
tons, Wherein the bores extend radially and upWardly at an 
angle With respect to an axis of the magaZine; 

[0054] FIG. 48 is a sectional vieW of one of the bores of 
the dose magaZine of FIG. 47; 
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[0055] FIG. 49 is a top plan vieW of an additional exem 
plary embodiment of a dose magazine constructed in accor 
dance With the present disclosure and including bores for 
receiving deployable medicament pistons, Wherein the bores 
extend tangentially With respect to the magazine; 

[0056] FIG. 50 is a top and side perspective vieW of 
another exemplary embodiment of a dose magazine con 
structed in accordance With the present disclosure and 
including bores for receiving deployable medicament pis 
tons, Wherein the bores are positioned at an outer circum 
ference of the magazine and extend axially With respect to 
an axis of the magazine; 

[0057] FIG. 51 is a top plan vieW of a further exemplary 
embodiment of a rotatable dose magazine constructed in 
accordance With the present disclosure and including radi 
ally extending teeth for engaging a paWl, as shoWn, to 
prevent reverse rotation of the magazine and to provide an 
indication of the advancement of a ?nal dose of the maga 

zine; 
[0058] FIGS. 52 and 53 are side elevation vieWs of an 
exemplary embodiment of a paWl constructed in accordance 
With the present disclosure, for engaging a dose magazine; 

[0059] FIG. 54 is a top plan vieW of another exemplary 
embodiment of a rotatable dose magazine constructed in 
accordance With the present disclosure and including radi 
ally extending medicament dose containers, and Wherein a 
?xed blade is positioned for successively opening the dose 
containers upon rotation of the magazine; 

[0060] FIG. 55 is a side elevation vieW of an exemplary 
embodiment of a straW constructed in accordance With the 
present disclosure and including medicament dose contain 
ers, and Wherein an exemplary embodiment of a blade 
constructed in accordance With the present disclosure for 
successively opening the dose containers upon linear move 
ment of the straW is shoWn; 

[0061] FIG. 56 is a side elevation vieW of another exem 
plary embodiment of a straW constructed in accordance With 
the present disclosure and including medicament dose con 
tainers, and Wherein parallel layers of the straW are pealed 
apart and Wound to cause linear movement of the straW and 
successively open the dose containers; 

[0062] FIG. 57 is a side elevation vieW of an exemplary 
embodiment of a medicament dose carrier constructed in 
accordance With the present disclosure and having doses of 
medicament attached to a surface of the carrier, and Wherein 
the carrier is shoWn being Worked around a sharp comer to 
release doses of the medicament from the carrier as the 
carrier is bent around the corner; and 

[0063] FIG. 58 is a side elevation vieW of a further 
exemplary embodiment of a straW constructed in accordance 
With the present disclosure and including medicament dose 
containers, and Wherein the straW is shoWn being Worked 
around a sharp comer to successively open the dose con 
tainers as the containers are bent around the corner. 

DETAILED DESCRIPTION OF EXEMPLARY 
EMBODIMENTS 

[0064] FIGS. 1 and 2 shoW an exemplary embodiment of 
a dry poWder inhaler 10 constructed in accordance With the 
present disclosure. The dry poWder inhaler 10 includes a 
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pre-metered dose magazine 12 (not vieWable in FIGS. 1 and 
2 but shoWn in FIGS. 5 and 6) that consistently furnishes 
precise doses of dry poWder, e.g., a dry poWder medicament 
or medicament composition, for inhalation by a patient 
using the dry poWder inhaler 10; 

[0065] During use, the patient opens a mouthpiece cover 
14 of the inhaler 10, inhales, then closes the cover. The 
mouthpiece cover 14 is also shoWn in FIGS. 10 and 11. The 
action of opening the cover 14 advances the pre-metered 
dose magazine 12, shoWn in FIGS. 5 and 6, presenting a 
dose for inhalation. If the cover 14 is closed Without taking 
the dose, that dose is contained Within the inhaler 10, and is 
not presented again for inhalation. Thus, there is no possi 
bility for unintentional double dosing. Partial opening of the 
cover 14 Will alloW the user to see an indication of the 

number of doses remaining Without advancing the maga 
zine. Due to the individually sealed doses Within the inhaler 
10, a level of moisture protection is present With this inhaler. 

[0066] As shoWn in FIGS. 1 and 2, the inhaler 10 includes 
a housing 18 having an upper portion 20 mated to a loWer 
portion 22. FIG. 3 is a bottom plan vieW of the upper portion 
20 of the housing 18, and FIG. 4 is a top plan vieW of the 
loWer portion 22 of the housing. FIG. 5 and 6 shoW the dose 
magazine 12 of the inhaler 10 of FIGS. 1 and 2, and FIGS. 
7 and 9 shoW a cup-like base 24 of a de-agglomerator of the 
inhaler 10 of FIGS. 1 and 2 and FIG. 8 shoWs a top piece 
26 of the de-agglomerator. The cup-like base 24 is received 
in the loWer portion 22 of the housing 18 and the dose 
magazine 12 is received for rotation over the top piece 26 of 
the de-agglomerator and guided by the upper portion 20 of 
the housing 18. 

[0067] During operation, the magazine 12 is movable With 
respect to the upper portion 20 of the housing 18 for 
sequentially positioning reservoirs 30 of the magazine 12 
Within a delivery passageWay 32 of the upper portion. Then, 
a breath-induced loW pressure at an outlet port 34 (shoWn in 
FIGS. 7 and 9) of the de-agglomerator causes an air ?oW, 
through the dry poWder delivery passageWay 32 into a dry 
poWder supply port 36 (shoWn in FIG. 8) of the de 
agglomerator. As shoWn best in FIG. 3, the passageWay 32 
of the upper portion 20 includes a venturi (or venturi-type 
restriction) that causes the velocity of the breath-induced air 
How to increase. The air pressure in the venturi decreases as 
a result of the increased velocity, and the drop in pressure 
causes the pre-metered dose of dry poWder to be dragged 
from the reservoir 30 aligned With the passageWay 32, and 
entrained into the air ?oW traveling to the de-agglomerator. 

[0068] Preferably, the magazine 12 is movable With 
respect to the upper portion 20 of the housing for sequen 
tially positioning the dry poWder reservoirs 30 of the maga 
zine Within the delivery passageWay 32 of the upper portion. 
HoWever, it should be understood that the magazine 12 
could be made stationary, and the upper portion 20 made 
moveable With respect to the magazine for sequentially 
positioning the passageWay over the reservoirs. 

[0069] The magazine 12 is provided With an annular shape 
such that rotation annular magazine sequentially positions 
the plurality of the dry poWder reservoirs 30 Within the 
delivery passageWay 32 of the upper portion 20 of the 
housing 18. The annular magazine 12 includes teeth 40 
extending radially outWardly that are engaged by a pivotal 
rake 42 of the mouthpiece cover 14 for advancing the 
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magazine 12 upon the cover 14 being opened. FIGS. 10 and 
11 show the magazine advancement rake 42 pivotally 
extending from the cover 14. The engagement rake 42 
engages the teeth 40 of the magaZine 12 to rotate and 
advance the magaZine 12 upon the mouthpiece cover 14 
being opened. 

[0070] The dry poWder reservoirs 30 are provided in the 
top surface of the magaZine 12 and are uniformly siZed and 
spaced With respect to one another. The magaZine 12 pref 
erably includes a seal over the top surface for sealing the 
doses of dry poWder in the reservoirs 30 of the magaZine in 
a moisture resistant and airtight manner prior to the reser 
voirs being positioned Within the delivery passageWay 32 of 
the upper portion 20. The seal can comprise, for example, a 
metal foil secured to the annular top surface of the magaZine 
12 With adhesive and covering the dry poWder in the 
reservoirs 30 in a moisture resistant and airtight manner. The 
upper portion 20 of the housing 18 can include means for 
piercing the foil above each of the reservoirs 30 prior to the 
reservoirs being positioned Within the delivery passageWay 
32 of the upper portion. The means for piercing can com 
prise, for example, a blade extending doWnWard from the 
upper portion 20 of the housing 18 in front of the venturi of 
the delivery passageWay 32. 

[0071] It is intended that a manufacturer Will ?ll the 
reservoirs 30 of the magaZine 12 With properly metered 
individual doses of dry poWder medicament, or medicament 
composition including medicament and a suitable particu 
late carrier such as lactose. The ?lled reservoirs 30 are then 
sealed in a moisture resistant and airtight manner, With the 
foil for example, and the magaZine 12 and the upper portion 
20 of the housing 18 are provided assembled as part of the 
inhaler 10. The inhaler 10 and the magaZine 12 may be 
disposable. Alternatively, the dose magaZine 12 may be 
removably insertable into a non-disposable inhaler 10 so that 
an empty magaZine can be replaced by a full magaZine. 

[0072] Preferably, the magaZine 12 is movable With 
respect to the upper portion 20 of the housing 18 through a 
plurality of discrete increments, Wherein at each increment 
one of the plurality of the dry poWder reservoirs 30 of the 
magaZine is positioned Within the delivery passageWay 32 of 
the upper portion. In addition, the magaZine 12 is preferably 
movable in a single direction only With respect to the 
housing 18, so that a user can access the reservoirs 30 in 
sequence, Without being able to access one of the reservoirs 
30 more than once. Furthermore, movement betWeen the 
magaZine 12 and the upper portion 20 of the housing is 
preferably prevented after all the dry poWder reservoirs 30 
of the magaZine have been positioned in the delivery pas 
sageWay 32 of the upper portion, to provide an indication to 
a patient that all of the doses of the magaZine have been 
used. For example, the magaZine 12 is provided With a 
radially inWardly extending catch 44, as shoWn in FIG. 5, 
that prevents further rotation of the magaZine upon all of the 
reservoirs 30 passing through the delivery passageWay 32 of 
the housing 18. 

[0073] The inhaler 10 can also include an indicator for 
indicating the number of dry poWder reservoirs 30 contain 
ing dry poWder, i.e., the number of pre-metered doses 
remaining in the magaZine 12. The indicator can comprise, 
for example, sequential printed numbers corresponding to 
the reservoirs 30 of the magaZine 12 provided on the outer 
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surface of the magaZine, so that the number of reservoirs that 
have passed through the delivery passageWay 32 of the 
upper portion 20 of the housing 18 can be determined by 
partly opening the cover 14 (Without causing the magaZine 
to advance) and vieWing the numbers on the magaZine. 
Although not shoWn, the inhaler can also be provided With 
a lock for locking the mouthpiece cover 14 in an opened or 
a closed position upon the advancement of a ?nal medica 
ment reservoir of the magaZine. 

[0074] As its name implies, the de-agglomerator breaks 
doWn agglomerates of dry poWder before inhalation of the 
dry poWder by a patient. The de-agglomerator includes tWo 
diametrically opposed inlet ports 46, that extend in a direc 
tion substantially tangential to the circular cross-section of 
the sWirl chamber formed Within the de-agglomerator. As a 
result, air ?oWs entering the chamber through the inlet ports 
46, are at least initially directed transverse With respect to 
the chamber and collide With the air ?oW entering through 
the supply port to create a combined turbulence air How. 

[0075] The de-agglomerator includes vanes 48 at the ?rst 
end of the sWirl chamber 52. The vanes 48 are siZed such 
that at least a portion of the combined air ?oWs collide With 
oblique surfaces of the vanes. The geometry of the sWirl 
chamber 52 causes the combined air ?oWs and the entrained 
dry poWder to folloW a turbulent spiral path, or vortex, 
through the chamber. Thus, particles and any agglomerates 
of the dry poWder constantly impact against the Wall of the 
sWirl chamber and collide With each other, resulting in a 
mutual grinding or shattering action betWeen the particles 
and agglomerates. In addition, particles and agglomerates 
de?ected olf the oblique surfaces of the vanes 48 cause 
further impacts and collisions. The constant impacts and 
collisions cause any agglomerates of dry poWder to break 
into additional particles, and cause the particles to be sub 
stantially microniZed. 

[0076] Upon exiting the sWirl chamber 52, the direction of 
the combined air How and the entrained dry poWder is again 
changed through the outlet port 34, Which extends through 
the mouthpiece 16 of the housing 18. The combined air How 
and the entrained dry poWder retain a sWirl component of the 
How, such that the air How and the entrained dry poWder 
spirally sWirls through the outlet port 34. Since the micron 
iZed poWder and any remaining agglomerates maintain the 
sWirl imparted from sWirl chamber, the sWirling ?oW causes 
additional impacts in the outlet port 34 so as to result in 
further breaking up of any remaining agglomerates prior to 
being inhaled by a patient. The de-agglomerator, therefore, 
ensures that particles of the dry poWder are small enough for 
adequate penetration of the poWder into a bronchial region 
of a patient’s lungs during inhalation. 

[0077] The de-agglomerator is assembled from tWo 
pieces: the cup-like base 24 shoWn in FIGS. 7 and 9, and the 
top piece 26 shoWn in FIG. 8, Which are connected together 
to form the sWirl chamber 52 Within the de-agglomerator. 
The cup-like base 24 is secured in the loWer portion 22 of the 
housing 18 and de?nes the outlet port 34 and the inlet ports 
46. The top piece 26 forms the vanes 48 and de?nes the 
supply port 36. 

[0078] The top piece 26 also includes an upWardly extend 
ing cylindrical guide 50, and a chimney (not vieWable) 
extending upWardly from the supply port 36 Within the 
guide, as shoWn best in FIG. 8. The inner circumference of 












